STATISTICS
SECTION II
Part A

Questions: 1-5
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on this part of the exam.
Percent of Section Ii grade: 75

Directions: Show all your work. Indicate clearly the methods you use, because
you will be graded on the correctness of your methods as well as on the
accuracy of your results and explanations.

1. The graph shows the percentage of the population with access to safe
drinking water (Water) and the persons per doctor (PPD) for randomly
selected regions of the world. Also given is the regression analysis for
these variables.

1088 + . Dependent variable is:  ‘Water
gret Mo Selector
\\‘ R gquored = 78.48 R squared {adjusted) = 58.2%
. B 5= 958 with 16 - 2 = {14 degrees of freedom
L) S 0\\
(: 825 + R Source Sum of Squares  df Mean Square F-ratio
e \\ Regression  3860.62 1 3860.62 33.3
p 88T * \ Residual 1284.82 14 91.773
‘e
' + t o Variable Coefficient s.e. of Coeff t-ratio prob
000 6000 A0 Constant 83.4851 2.838 20.4 % 5.0801
PRD Doctors ~8, 68323637 2.0885608 -5.77 £ @.0021

a. What is the equation of the least squares regression line that describes
the relationship between the percentage with access to safe drinking
water and the persons per doctor? Define any variables used in this
equation.

b. Record and interpret the value of the correlation coefficient for
percentage with access to safe drinking water and persons per doctor.

190




EXAM 1

c¢. Record and interpret the value of the coefficient of determination for
percentage with access to safe drinking water and persons per doctor.

2. A random sample of construction workers was taken in a large city. Of
the 150 workers sampled, 16 were unemployed.

a. Construct and interpret a 90% confidence interval for the proportion
of unemployed construction workers in this city.

b. At the time this sample was taken, the overall unemployment rate for
the city was 6.8%. Based on your confidence interval in part (a), is
there evidence at the 0.05 level to show that the unemployment rate
for city construction workers is significantly higher than the overall
city rate? Explain your reasoning.

3. Wrestling is a somewhat unique sport in that it can be viewed as both an
individual and a team sport. The Anytown High School wrestling team con-
sists of five wrestlers, each competing in a different weight class. The point
differentials (difference in points between these wrestlers and their oppo-
nents) for the first ten meets are recorded for these five wrestlers, and the
distributions of their individual results are approximately normal with the
following means and standard deviations. (For matches resulting in pins,
the point differential was recorded as 15, the same as for a technical fall.)

Weight Class Mean Point Differential Standard Deviation
1251b . 7.4 3.2
1401 79 51
152 1b 7.2 47
189 1b ~ 81 . 5.3
2151 6.4 49

a. What is the probability that the 215-1b wrestler will beat his next
opponent by at least 14 points?
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b. Suppose the team score is calculated directly from the point differentials.
What would be the mean score and standard deviation for this team?

c. Team scores are not calculated directly from the point differentials. If
the real team score average for last season was 39.5 with a standard
deviation of 13.202, do you have any reservations about using this
information and part (b) to determine if there is a significant differ-
ence in the two scoring methods? Explain.

A tennis racquet manufacturer has designed a new racquet. The manu-
facturer claims the new racquet will allow the user to return more serves
than any racquet currently sold. A group of male volunteers who cur-
rently play tennis and own their own racquets agree to participate in the
study.

a. Design an experiment that would test the manufacturer’s claim.

b. Suppose the volunteer group had included both men and women.
Would you adjust the design of your experiment? If so, provide the
new design.

A public opinion poll was conducted with 200 randomly selected
individuals to determine the level of satisfaction with the president’s
handling of the economy, foreign affairs, and domestic affairs. The
following are the results of the survey.

Approve Disapprove No Opinion
Economy 96 100 4
Foreign Affairs 110 84 6
Domestic Affairs 124 68 8

Is there evidence that the public’s opinion on the three issues is the same’
Give appropriate statistical evidence to support your answer.
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Question: 6

EXAM 1

STATISTICS
SECTION II
Part B

Spend about 25 minutes
on this part of the exam.
Percent of Section i grade: 25

Directions: Show all your work. Indicate clearly the methods you use, because
you will be graded on the correctness of your methods as well as on the accu-
racy of your results and explanations.

6. About 48% of U.S. women of all ages engage in walking for physical
activity.
a. Explain how you would conduct a simulation using the random-
number table displayed in part (b) to estimate the number of walkers
from a sample of 10 women.

b. Perform your simulation 20 times. Start at the leftmost digit in the
first row and move across. By marking directly on or above the table,
make your procedure clear enough that someone else can follow what
you.did. Record the number of walkers for each of your trials.

69165 01210 02156 38425 02216 90078 41061 02463 40374 13298 80188 21906
44494 01096 29950 16306 92255 75170 57400 09191 80522 09235 86386 78007
47007 72848 02846 46633 41906 59357 03933 19473 37483 01769 76267 78340
52435 85822 33415 940602 99499 42195 24360 (06706 10948 34268 o6l44 10375
39832 85409 14239 61405 40866 17083 53189 10901 62926 85304 64067 56177
69221 41200 84407 48185 96361 09404 60255 56996 41696 84481 27388 82125
64091 81760 78188 76031 43483 81928 05945 93758 49307 66038 23405 10343
94975 14597 66416 01014 05406 65230 00456 62101 94834 35086 99930 75912
\
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c. From your results, create a frequency table showing the number of
women who walk.

d. Another researcher collected 20 random samples of size 10 and
recorded the number of women who walk for physical activity.

Number of Walkers Frequency
1 1
2 2
3 3
4 3
5 2
6 4
7 4
8 1

Create an appropriate graphical display of the researcher’s data and
the data from your simulation so that the two data sets can be

compared.

e. Write a few sentences comparing the two data sets. Use your display

from part (d).

Answers for Examination 1 begin on page 278.
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